In this article, we estimate Lorenz curve and Gini-index for exponential distribution using the semi-parametric method. We derived the estimates using least square method based on the survival function. The estimation is also carried out under various censoring schemes. The performances of the estimators in terms of MSE are compared via a Monte Carlo simulation study.
Introduction
The Lorenz curve and Gini-index play a central role in the analysis of income data and the evaluation of welfare judgments. Also these have been extensively used in the study of inequality of distributions. Let X be a non-negative random variable with distribution function F. The Lorenz curve corresponding to the random variable X, denoted by L(p), is defined (Gastwirth, 1971) We assume that the mean  is finite and positive. If the distribution which is being studied is the income of a certain population, then L(p) denotes the fraction of the total income received by the 100p%of the population which has the lowest income. The Gini index is twice the area between the Lorenz curve and the `line of equal angle'(also known as `line of equal distribution'). The Giniindex G is defined as 20 ISBN-1391-4987 IASSL G = 1-2  1 0 L(p)dp (1.2) For the applications of Lorenz curve and Gini-index we refer to Moothathu (1990) and Bhattacharjee (1993) and the references therein. These measures have also been found applications in reliability theory. For example, see Chandra and Singpurwalla (1981) . Iyengar (1960) showed that the maximum likelihood estimator of the Gini-index for the normal-logarithmic model is asymptotically normal and Moothathu (1985a and 1985b) obtains the distribution of the maximum likelihood estimators of the Lorenz curve and the Gini-index of the Pareto and exponential distribution, respectively. He also obtains uniformly minimum variance unbiased estimators which are strongly consistent and asymptotically normal, for the lognormal distribution (Moothathu, 1989 ) and the Pareto distribution. (Moothathu, 1990) . Sathar et al. (2005) discussed the problem of estimation of Lorenz curve and Gini-index for the Pareto distribution in the Bayesian framework.
The outline of the paper is as follows. In Section 2, the general least square procedure of estimating the parameter of an exponential distribution is introduced. Then using its survival function, least square estimators of the Lorenz Curve and Gini-index of exponential distribution under various censoring schemes are obtained. Results of a Monte Carlo simulation study conducted to evaluate the performance of these estimators in terms of mean squared error (MSE) are provided in Section 3. A brief summary of the results are given in Section 4.
Estimation of Lorenz curve and Gini-index
In this Section, we obtained the estimates of Lorenz curve and Gini-index based on a sample x = (x 1 ,x 2,…, x n ) from an exponential density using various methods.
The estimation under various censoring schemes using least square method is discussed in this section. Afify (2003) derived the least square estimator using the regression of survival function on the observations, for the Pareto distribution. In this set-up, we use this approach to derive another estimator for the Lorenz Curve and Gini-index, for the exponential distribution with pdf 
Least square estimator based on survival function
2) The Lorenz curve and the Gini-index for (2.1) simplifies respectively to Taking logarithms on both sides of (2.2) we get From (2.9), we obtain the estimate of L and G respectively as 
Estimation using type-II censored sample
Censored data are commonly encountered in practical applications to income and wealth distributions, for several reasons such as confidentiality or convenience. Sometimes the data may have been censored by the data providers. This usually affects extreme values, the problem of `top-coding' and `bottomcoding'. Some high income observations may have been removed from the sample because of concern for confidentiality. Sometimes extreme values have been modified because it was inconvenient to store large numbers in the data set. Therefore, here we consider the censored sample situation.
Suppose that n items, X1,X2, …. Xn which follows exponential distribution, are put on a test. Let {X i } be a sequence of independent and identically distributed (iid) random variables with pdf (2.1). Assuming that ) ,... 
Estimation using type-I censored sample
In this section, we propose a semi parametric estimator for the Lorenz Curve and Gini-index of the exponential distribution (2.1), when the data is censored at a pre determined time T. Suppose n components with exponential life times are put on test and we observe the number of components failed at each time point 
Estimation under interval censoring
Interval censored data arises naturally in some applications. For Example, when a failure time T cannot be observed, but can only be determined to lie in an interval obtained from a sequence of examination times. Jan et al. (2005) proposed weighted estimate of the survival function of the exponential distribution under interval censoring. In the present section we extent the result to obtain weighted estimate of Lorenz Curve and Gini-index under interval censoring.
Suppose n components with exponential life times are put on test and let data set consists of n observations x 1 ; x 2 ; …; x n . It there is no censoring, x i is the failure time of the component. But in this case we consider the observation times x 1 ; x 2 ; …; x n includes the censoring time also. That is, for some of the x j it is only known that the equipment j was still function at x j and disappeared (either failed or censored) after time x j . Let r be the number of distinct failure times or censored times and x (1) < …< x (r) be the ordered failure times. Define n j as the number of equipment functioning just before x (j) including the equipment about to fail. Define d j as the number of equipment which has failed and c j as the number of equipment censored at time x (j) . Then the weight w j at time x (j) is defined as (Jan et al., 2005) 
Simulation results
In this Section we present the results of a simulation study. In order to assess the performance of the estimators of the Lorenz Curve and Gini-index, we perform a simulation study of 2000 samples of sizes n = 20; 30; 50 and 100 generated for different values of the parameters specified in the table. We present the simulation results concerning the mean and mean square errors of all these estimators. The computational results for the means and MSEs (in parentheses) are displayed in Tables 1-3 . The means and mean squared errors of the estimators under least square method are presented in Table 1, and censored  sampling are presented in Tables 2-3 . It is to be noted that the MSE of the estimators become smaller as the sample size increases. ISBN-1391-4987 IASSL 
Conclusion
The present paper proposes semi-parametric approaches to estimate the Lorenz curve and Gini-index of exponential distribution. Comparisons are made between the different estimators based on a simulation study, and it is to be noted that the MSE of the estimators become smaller as the sample size increases.
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